New evidence for the occurrence of a glycolipid-mediated signal transduction system.
Gangliosides have attracted particular attention in the field of brain research, since they were found not only to be abundant in neural tissue but also to have intricate structures in synaptic membranes. A murine neuroblastoma cell line, Neuro2a, expresses negligible amounts of GM3 and b-series gangliosides, but significant amounts of a-series gangliosides (GM1 and GD1a). With the transfection of cDNA encoding GD3 synthase, the de novo synthesis and expression of GD3 and b-series gangliosides occurred, and, furthermore, it induced the growth of axon-like neurites and cholinergic differentiation of Neuro2a cells. On the other hand, with the transfection of an alpha 1,2-fucosyltransferase, the axon-like neurite outgrowth was suppressed and dendrite-like neurites were outgrowth. These observations directly demonstrate the primary importance of the gene expression of a glycosyltransferase, and of the subsequent biosynthesis of gangliosides and their expression on the cell surface for neural cell development and differentiation.